5 HCL is a chronic B cell leukemia characterized by row, cytomorphology, and immunophenotyping (reactivity neoplastic B cells with hairy protrusions, which typically with monoclonal antibodies (mAbs) against CD11c, CD19, migrate towards the spleen resulting in splenomegaly with an CD25, CD103 and expression of monotypic immunoexpansion of the red pulp. 6 In HCL patients, the splenic globulins). In all cases, a therapeutic splenectomy had been TCR␣␤ + cells showed, in contrast to the circulating T cells, an performed in the past and spleen cells had been viably cryopinversed CD4/CD8 ratio, an increase of memory T cells, and reserved. Samples from nine normal spleens were obtained; spontaneous cytokine gene expression of IFN-␥, IL-2, IL-4 and four from spleens removed for tissue typing of cadaveric kid-GM-CSF, indicating a state of activation. 5 ney donors, and five from spleens removed during abdominal TCR␥␦ + cells have a heterodimer receptor consisting of difsurgery for gastric ulcers and which did not show abnormaliferent chains. The ␥ locus contains variable (V), joining (J), ties by histology. From eight of the 12 HCL patients paired and constant (C) gene segments. The ␦ locus also contains blood and spleen samples were available, five were obtained diversity (D) regions.
normal splenic T cells. Moreover, in contrast to the difference in TCR␣␤ phenotypes from blood and spleens in HCL, we observed similarity in the TCR␥␦ usage in paired blood and Introduction spleen samples of HCL patients with a preference for the V␥9V␦2 phenotype.
In normal healthy individuals, TCR␥␦
+ cells are present in all lymphoid tissues and usually represent 1-15% of the total number of CD3 + cells. 1 In the normal spleen, more than 95% Materials and methods of the TCR␥␦ + lymphocytes are evenly dispersed throughout the red pulp (sinusoids) where they account for about 15-20% Blood and spleen samples of the CD3 + cells. [2] [3] [4] In hairy cell leukemia (HCL), a remarkable increase in the percentage of splenic TCR␥␦ + cells (up to Twelve untreated patients with HCL were studied. The diag-33% of CD3 + cells) is seen in approximately 40% of patients nosis was confirmed by histology of the spleen and bone martested. 5 HCL is a chronic B cell leukemia characterized by row, cytomorphology, and immunophenotyping (reactivity neoplastic B cells with hairy protrusions, which typically with monoclonal antibodies (mAbs) against CD11c, CD19, migrate towards the spleen resulting in splenomegaly with an CD25, CD103 and expression of monotypic immunoexpansion of the red pulp. 6 In HCL patients, the splenic globulins). In all cases, a therapeutic splenectomy had been TCR␣␤ + cells showed, in contrast to the circulating T cells, an performed in the past and spleen cells had been viably cryopinversed CD4/CD8 ratio, an increase of memory T cells, and reserved. Samples from nine normal spleens were obtained; spontaneous cytokine gene expression of IFN-␥, IL-2, IL-4 and four from spleens removed for tissue typing of cadaveric kid-GM-CSF, indicating a state of activation. 5 ney donors, and five from spleens removed during abdominal TCR␥␦ + cells have a heterodimer receptor consisting of difsurgery for gastric ulcers and which did not show abnormaliferent chains. The ␥ locus contains variable (V), joining (J), ties by histology. From eight of the 12 HCL patients paired and constant (C) gene segments. The ␦ locus also contains blood and spleen samples were available, five were obtained diversity (D) regions.
7 V␥2, V␥3, V␥4, V␥5 and V␥8 belong on the same date (=splenectomy), and the other three blood to the V␥I family, while the remaining functional V␥ genes samples were obtained during an active stage of disease. (V␥9, V␥10 and V␥11) belong to three other distinct families.
Blood cells from six healthy blood donors served as controls. Among the V␦ gene elements, only three are commonly used Mononuclear light density cells were isolated from the spleens (V␦1, V␦2, and V␦3). 8 In normal human peripheral blood 60-by gentle mechanical disruption, washing and Ficoll-Iso-95% of the TCR␥␦ + cells express the V␥9V␦2 phenotype, paque (1.077 g/ml) density gradient centrifugation. The cells whereas a minority is V␦1 + , 9-11 mostly co-expressing were cryopreserved in 10% dimethyl-sulfoxide and thawed V␥2/V␥3/V␥4. 12 On the other hand, only a limited number directly before use. of normal spleens were studied using frozen sections. Here, Table 3 ). Eight of the 12 spleen samples epitope), Ti␥A-FITC (V␥9JpC␥1 epitope) from T Cell Diagnosshowed more than 20% CD3 + TCR␥␦ + cells compared to only tics (Cambridge, MA, USA). BB3 (V␦2), kindly provided by Dr two out of nine normal spleens. This certainly indicates a F Koning (Bloodbank, Leiden, The Netherlands), was used as trend, although this difference does not reach statistical siga first step unconjugated mAb followed by a conjugated isonificance (P = 0.08). In contrast to normal spleens, the type-specific goat-anti-mouse (GAM-PE) antibody. Before majority of the TCR␥␦ + cells in seven of the 12 HCL spleen labelling, the cells were incubated at room temperature for samples expressed the V␥9V␦2 phenotype (80 ± 8% V␥9 + , 1 h in RPMI 1640 (Gibco, Grand Island, NY, USA) containing 69 ± 17% V␦2 + and 21 ± 9% V␦1 + ). Three HCL spleens con-10% human pooled ABO serum to minimize nonspecific tained a mixed V␦2/V␦1 population, and the majority of binding. Viable, non-erythroid cells were defined using LDS TCR␥␦ + cells of only two of the 12 HCL spleens expressed the 751, 24 and 20 000 events were analyzed by flow cytometry V␦1 phenotype. using a FACscan and the software program Lysis II (Becton In summary, two-thirds of the HCL spleen samples conDickinson).
tained more than 20% TCR␥␦ + cells of CD3 + cells, and especially the percentages V␥9V␦2 expressing cells were increased. Accordingly, the most striking result was that Results almost all paired blood and spleen samples of individual HCL TCR␥␦ phenotype expression in normal peripheral patients showed the same TCR␥␦ phenotype, which was preblood dominated by the expression of the V␥9V␦2 gene elements.
Normal peripheral blood contained 11 ± 6% TCR␥␦ + cells of CD3 + cells (range 3-21%, Table 1 ). All normal blood samples resulting in a reversed CD4/CD8 ratio, and they did not show in the blood was increased. [15] [16] [17] [18] [19] In blood of HIV infected receptor expression in thymus and peripheral blood. Eur J Immupatients, the V␦2/V␦1 ratio was inverted because of an nol 1988; 18: 1985-1992. increase in the V␦1 + subset. 16, 27 In the synovial fluid of 24 
